Abstract. The problems of modified (0,1,... ,m-2,m) interpolation, m > 2, on Legendre abscissas axe investigated here.
Introduction
Let (1.1) -1 = X n+ 2 < X n+ i < ... <X2<Xi = l be any system of nodes and 0 = ro < r\ < < • •. < be an arbitraty sequence of integers. The (0,rj,..., i) interpolation on the nodes (1.1) means that we are seeking a polynomial of degree at most (n + 2)q -1 whose Ti -th derivatives i = 0,1,2,..., q-1, at (1.1) assume any preassigned values. If this problem is uniquely solvable for any set of given values, we say that the problem is regular, otherwise it is singular. Let (1.1) be the zeros of (1-x 2 )P n (x), where P n (x) denotes the Legendre polynomial of degree n. For n even, Prasad and Varma [1] showed that there exists a unique polynomial S n (x) of degree < 2n + 1 satisying the following conditions:
Sn(xi) = yf\ « = 1,2,... ,n + 2, (L2 > S'l{x i ) = yf\ i = 2,3,... ,n + 1, but for n odd there does not exist, in general, a unique polynomial of degree < 2n + 1 satisfying the conditions (1.2) where and y^ are any pre-assigned real numbers. The above problem is commonly known as the modified (0,2) interpolation. In [5] Varma further extended these results by showing that there exists a unique polynomial f n {x) of degree < An+ 3 such that for given , , yf> and yf^ if p = 2,4 then i = 2,..., n + 1, but if n is odd there does not exist in general a polynomial f n {x) of degree < 4n + 3 satisfying (1.3) and if there exists such then there are infinitely many. This kind of interpolation is called the modified (0,1,2,4) intepolation. Here our aim is to give a unified and complete treatment of these related cases of modified interpolation problem whose special cases are scattered in the literature. For this purpose we shall investigate the problem of existence and uniqueness in the following case on the zeros of (1 -x 2 )P n (x): Find polynomials Rn(x) of degree < m(n + 2) -5, m > 2, satisfying the conditions:
where yf^ are any pre-assigned real numbers and Xi's are the zeros of (1 - Recently Varma, Saxena, and Saxena [6] have considered modified (0,1,4) interpolation on the zeros of
Also, Varma and Szabados [3] and Underhill and Varma [4] have, respectively, investigated convergence of pure and modified (0,3) interpolation and (0,1,3,4) interpolation on the same abscissas.
Preliminaries
In this section we state a few results which we shall use later on. From [2] we have where w(x) is given by (2.9) and qn-i(x) is a polynomial of degree < n -1. Differentiating (3.14) m times and using condition (3.13) we obtain for i = 2,3,... ,n + 1, 
